Fertilizability and developmental capacity of individually cultured bovine oocytes.
Culture of single oocytes throughout in vitro maturation (IVM), fertilization (IVF) and culture (IVC) provides detailed information on maturity, fertilizability and developmental capacity of individual bovine oocytes and embryos. In the present study, effects of sperm concentration (Experiment 1), microdrop size (Experiment 2), and the addition of hypotaurine (HT) or glutathione (GSH; Experiment 3) during IVF were investigated. In Experiment 4, in vitro maturity and developmental capacity of bovine oocytes cultured for IVM in a medium supplemented with fetal calf serum (FCS), bovine serum albumin (BSA) or polyvinyl alcohol (PVA) during IVM were investigated. In Experiments 1 to 3, the percentages of normal (2 pronuclei with a spermtail) and polyspermic fertilization in singly cultured oocytes were similar to those of group IVF culture (5 oocytes/drop). The addition of GSH during single oocyte IVF significantly increased the proportion of normal fertilization and decreased the polyspermic fertilization compared with addition of HT or of the control. The rates of mature oocytes (62.4 and 67.7%) and blastocyst development (12.9 and 15.2%) for single oocyte IVM cultures (Experiment 4) were also similar compared with the group culture; PVA supplementation significantly increased the matured oocyte rate, but decreased blastocyst development significantly (7.1%) as compared with FCS (19.5%) or BSA (15.6%). These results indicate that a single oocyte culture system throughout in vitro production of bovine embryos provides similar maturity, fertilizability and developmental capacity to oocytes cultured in groups.